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40 lines 5-5 and 6-6, respectively, of Fig 

45 pumps and motors. 
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To all whom it may concern: 
Be it known that. I, Ate's F SUNDH, a 

citizen of the United States, residing at 
onkers, in the county of Westchester aid 

5- State of New York, have invented a new and useful Improvement in Electrohydraulic 
Speed-Governing Devices for Power-Trans 
mission, of which the following is a specifi 
cation. . . 
The present invention relates to necha 

- nism for transmitting power by means of 
fluid pressure and in which a plurality of pumps and a plurality of motors, adapted 
to be operafed by fluid pressure supplied 
prime mover, or other suitable seuree ci 
power, and the mechanism to he driven. 
The investion also comprises electro-niag 

netic clutch mechanism and valve mecha 
20 mism for varying the operative relation of the pumps and motors whereby the speed 

and torque of the driven mechanism may 
be varied as desired. 
The exact nature of the invention and the 

25 objects sought to be attained will appear 
more fully here nafter. Referring to the accompanying drawings, 
Figure 1 is a part sectional clevation view of 
a construction embodying the principies of 

Fig. 2 is a sectional eleva - 
tion view of one of the pumps as indicated 
by the section line 2-2 of Fig. 1. Fig. 3 
is a similar view of one of the ingtors as 
indicated by the line 3-3 of Fig. 1. Fig. 4 

35 is a sectional elevation on an enlarged scale 
showing some of the electro-magnetic 
clutches. Figs. 5 and 6 are detailed views 
of gearing between the reversing clutch and 
the driven mechanism as indicated by the 

1. Fig. 7 is a diagraminatic view of the 
electrical controlling devices and system of 
circuits. Fig. 8 is a fragmentary view show ing the connecting passages between the to the pump but prevents a fow of liquid 

Fig. 9 is a sectional 
view of a modified form of pump. 
The general arrangement of the mecha 

nism as herein shown comprises a prine 
mover A having a drive shaft 1, and the 

50 plurality of pumps P, P, P, and Padapted 
to be connected to the drive shaft by means 
of electro-magnets a, b, c and d. A plural 
ity of motors, M. M', M and M', operable 
by means of fluid pressure supplied by the 

55 pumps, are adapted to be connected to a 
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}drijven shaft. 12 in alinement with drive shaft. 
1 by means of electro-magnetic clutches f, 
g, h, and i. A reversing clutch k controls the 
direction of motion transmitted from the 
shaft 3 to the mechanism to be driven. Elec 
trie cuent for energizing the clutch mag 
nets and valve magnets controlling the mo 
tors, is supplied from a storage battery S, a 
generator G, or any other staitahle source 
of current surply. The power to be trans 
mitted may be supplied from any suitable 
pending argely upon the particular use to 
which the transmission mechanism is to be 

15 from the pups, are interposed between a put. As shown, a gas engine A, adapted to run continuously in one direction and at 
a substantially constant speed, is employed. 
The pumps , P, P, and P as shown, 

are substantially alike in construction so 
that a description of one will suffice for ali. 
The pump P' for example, comprises a cas 
ing 3 containing intermeshing pump gears 
4 and 5. The gear 4 is keyed to the hub of 
a clutch member 6, the latter being loosely 
mounted on the shaft 1 of the engine A. 
naled in tie pump casing 3. The pumps and 
the motors are mounted on a base B which 
may be made of a single casting and com 

is a plurality of channels cor c.ambers 
1, 12 and 13. The supply chamber 10 

on ects with the intake sides of the pumps 
through assages 14 and the pressure side 
of the plupp is inconnection with the pres { sure chairriber 1 through p:ssages 15. "The 
pressure chamber 11 is connected through a ... 
diagonal passage 16 with the pressure cham. 
her 12 for the motors. The latter exhaust 
into the exhaust chamber 13 which is con 

t nected through the passage 17 with the sup 
ply chamber 10. Each pump is provided 
with a check villve 1s which permits a free 
flow of liquid from the supply chamber 1 () 
through the pump in the reverse direction. 
Each of the clutches, a, b, c and d com 

prises a clutch member 6 loose on the drive 
shaft and a member 20 keyed to the drive 
shaft. These members are made of mag 
netic material and the member 20 contains 
a magnet coil 21. One of the clutch unen 
bers, preferably the member 6, is a tapted 
to have a slight movement longitudinally of 
the drive shaft so that it may be "ought 

i into and out of contact with the clutch men 

engine, motor, or other source of supply de 

the gear 5 is keyed to a stud shaft , jour. 
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lar in construction to the pumps, and as shaft 42 in the salie direction, but well S. ?F?? ? shown, each comprises the casing 3' eon the clutch ineber 38 is 'fate, the gears 
taining pump gears 4 and 5'. The gear 4" 40 and 41 will serve to rotate the shaft 42 
is ? ? hub of 3, clutch ;??????? 6 in the reverse direction. The direction in 
loosely mounted on the driven shaft, 2. The which the shaft it is rotated will therefore 10 gear 5 is keyed to a studshaft 7 to which depend on which of the reversig clutch 
is also secured the gear .22', meshing with ! coiis is energized. 
gear teeth formed on the futch member 6. . The power transmitting fluid employed 
The clutches f, g, h, and i each comprises a may be either water, oil or Sofiae other liq 
member 6 loose on the shaft 2, a member uid: a light oil, however, is tisually pre y ? ?? ??? ?? 3 ?? •----- . 

15-20' keyed to the shaft and a magnet coil 21 | ferred as it serves to keep the mecialism 
carried by the member 20'. well lubricated, does not evaporate, does not 

Electro-magnets E, E, E° and E' asso- freeze it cold weather and is a good elec 
ciated with the motors M, M', M and M trical irisulator. 
respectively, are adapted to operate valves The source of current supplied for the 

20 V, controlling the circuiation of liquid various electro-magnets will depend largely 
through the motors. As shown in Fig. 3, upon local conditions and the uses to which 
the magiet E comprises a casing 25 secured the invention is to be put. I have herein to the pump casing and containing a nag- shown a storage battery S which may be 
i.ec coil 26. The core 27 of the magnetis connected through a double pole switch S' 

25 connected with the stem of the valve. V. I to the magnet circuits. A shtint would gen 
The latter is held in its raised ???: when erator G is also shown. This generator may 
the electromagnet is energized and periliits be pointed on the base B and geared to the 
a flow of liquid from the supply chamber shaft 1 of the engine. A so that substantially 
12 through a passage 28 and a port 29 to constant potential will be maintained at the 
the pressure side of the notor gears. When brushes while the gas engine is operating. 
the magne: E is denergized, a spring 30, The operation of the various electromag 
together with the weight of the magnet core nets is controlled by means of a manual con 
and valve moves the latter downward into troller K. This controller comprises a lever 
?????" to close the port 29 and cut off the 50 made of insulating nateriai rotatable 

35 supply of liquid to the motor. The valve about a pivot 51. The lever 50 carries an Wis þréf??fly provided with an opening arc-shaped contact strip 52 adapted toen 
? ???????? through the gage a ????????????? of stationary contacts. The valve to equalize the pressure at opposite upper end of the contact strip 52, where it .???.à.* ???? ?? 47 ?? ? ? ?? ?? ? ”?? 
ends of the valve. It will be seen that the is connected to the lever 50, is extended into 

40 valve is balanced so that but little-power is position to maintain a constant sliding con 
required to operate the same. hection with a stationary contact strip 53. 

??????????? comprises clutch members 32 The end portion of the contact strip 52 is 
?????? ??? to ? ???????? §?? Rii, ? adapted to be brought into engagement ively and the member 33 is provided with with contact strips 54, 55 and 56. 

45 a magnet coil 3t adapted when energized to The shafts 1 and 2 as shown in Fig. 4 
connect the clutch members and thereby are hollow and contain the conductors lead 
connect the shafts 1 and 2 so that the shaft ing from the terriminals of the various clutch 
2 is rotated independently of the fuit! trans- magnet coils. These conductors are con 

50 mechanism, as fully set forth here- {{! ? ?????? #??? 5 mounted on 
.2 A - usines 5S, secured to the shafts and . ? ?? ??? 

The reversing clutch k comprises an inner Brushes 59 bear against these collector rings 
* Y ? ** rays y clutch member 35 keyed to the haft 2nd andare connected to tranductors leading 
??? ???:36 ????? 37, The i to the centroller K. Thc si? gonductors are Olte CUCI. Cii)9S and 39 loosely preferably inclosed in contiuits 60 ? . ?`? k S. p. 

55 mounted on shaft 2 are adapted to be con- The operation of my insention will be 
nected ?? the Berber 35 when the magnetic understood from the following description: 
???? 36 and ?? respectively, are energized. Assuing the various parts to be in the posi 
Keyed to cluti member 38 (see Fig. 5) is ions shown. and that the prine mover A is gear wheel 49 meshing with a pinion 41. running at a substantially constant speed, 

60 keyed to. shaft 42. Secured to the clutch tie rive shaft 1 will rotate independently 
member 39 is a gear wheel 43 connected by of the pumps. the latter. together with the 
realis of a sprocket chail: 14 with a sprocket notors, being a rest. The generator G at 
?".?"? §??? ?? Th? ? this title: ?pt, current to the electro 65 S college though a leit 4 is and larusts E, E, E° E and the clutches f, 

1,011,288 

ber 20. The clutch member 6 is formed with 
gear teeth meshing with ger teeth forted 
on a gear wheel 22 keyed to the stud shaft 7. 
The motors M, M', M? and Mº are sini 

| to the mechanism to be drive. It will 
abserved that when the reversing clutch 

member 39 is rotated, the Sirocket chitiii 
connection will effect a rotation of the 

y sser ! er et • ??? . . . . . counter-Íshaft 47 or other suitable gering, i g, j, and i. "The circuit through the magnet 
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E and clutch 
from the positive brush 60 to conductor 61, 
switch S', positive conductor 62, conductor 
63, coil of magnet E, coil 21' of clutch mag 
net f, conductor 64, contacts (5, 52 and 53 
to the negative conductor 66 and from 
thene to the other brush 67. The circuits 
for the electro-magnets E, E° and E' and 
the clutches og, h, and i, may in like naanner 
ba traced from the positive wire 62 by way 
of the stationary controller contacts ($8,69 
and 70 to the negative wire 66. The valve 
magnets, being energized will hoid the 
valves W in their open position as shown in 
Fig. 3, and the motor clutches f,g,h and 
being energized, the motors will be con 
nected to the driven shaft 2. If the con-. 
troller lever 50 be now moved to the right 
for example, the contact 32 will first engage 
the contact strip 55 and thereby establish 
a circuit through magnet coil 36 of the re 
versing clutch le. This circuit may be traced 
from the positive conductor 62 through con 
ductor 71, magnet coil 36, conductor. 72, 
contacts 55, 52 and 3 to the negative Con 
ductor 66. The coi} 36 will therefore receive 
current and the clutch members 35 and 36 
will be connected so that any rotation of the 
shaft 2 will be transmitted through the 
gears 40 and 41 to the shaft 42 and from 
thence to the driven mechanism. Á con 
titued movement of the controller lever will 
next engage the iower end of the contact 
strip 52 with a stationary contact 73. This 
closes a circuit through the winding of the 
pump clich a, which circuit may be traced 
from the positive conductor 62 through con 
ductos 77 and 78, coil 21 of clutch a, con 
ducio 79, contacts 73.52 and 53 to the neg 
ative conductor 66. The ciutch a being op 
erated connects the pump gear 4 for rota 
tion with the drive shaft 1. The upper 
pump gear 5 is also positively rotated 
through the gears 6 and 22. The pump P 
is therefore driven from the prime mover, 
the pump gears rotating in the direction in 
dicated by the arrows in Fig. 2: liquid is 
therefore drawn from the supply chamber 
10 through the passage 14 ito the pump 
casing and carried by the pulp gears to the 
pressure side of the pump, and from thence 
the liquid is forced into the pressure chain 
ber 11 aid through the passage 16 to the 
supply chamber 12 for the motors. Frun 
the chamber 12 the liquid is forced through 
the four motors M, M’, M* and Mº, in par 
allel driving said mitors and thereby rotat 
ing the driven shaft, 2. The liquid from 
the exhaust side of the motors passes into 
the chamber 13 and from thence through the 
channel 17 to the supply chamber 10, ther 
by completing the circulation of the liquid. 
The motion of the shaft 2 is transmitted to 
the driven mechanism as before noted. As 
the jiquid from the pump P is divided be 

1,011,389 ,? 

f may be traced as follows: tween the four moto's, the speed of the f. latter will be correspondingly siow. It will 
be further observed that te gear teeti (in 
the Gtor geirs are - much arger than ti :- 
on the pump gears se that the speed of 
ach notor vil be much less than tlat of 
a un vith a given volume of liquidi circ 
lating tirerethrough. The pumps and notors 
are so proportioned that it requires about 
four times as much liqaid circulating 
through a motor to maintain a given speel 
as is circulated through a pump when the 
latter is driven at said speed. lt will thus 
be seen that when the pium p P is operatine" 
alone, the speed of the shaft 2 will be about 
1/16 that of the drive shaft. As the move 
ment of the controller iever is continued, 
the contact strip 52 next engages the sta 
tionary contact 74 and closes a circuit 
through the magnet winding of the clutch 
b so that the latter is operated to connect 
the pump P' to the drive shaft. The pumps 
P and P will now operate. together and 
increase the voltane of liquid circulated 
through the motors, thereby increasing fue 

?? • speed of the driven mechanism. As u?e 
movement of the controlier lever is con 
tinued the contact 52 successively engag?s 
the contacts 75 and 76, thereby operating 
the clutches e and d. connecting the umps 

* and P' to the drive shaft and effecting 
a corresponding increase in the speed of the 
driven rechanism. A further rotation... of 
the controier lever moves the contact 52 off 
from 1e stationary contact. 70 and opes 
the circuit through the windings of the 
valve magnet E and the nator clutchi. The 
cititch i being deemergized disconnects the 
!)notor E iroin the driven shaft 2. 
valve V of tie motor Mi is at the same time 
dropped and closes the port 29 of said motor, 
thereby cutting off the circulation of liquid 
through the motor. The liquid from the 
punlps is Irow forced to circulate through 
the three mitors ... M' and AI' which re 
Sults in a corresponding increase in the 
speed of the driven shaft. 
novernet of the controller ever in like 
manner open, the circuits for the magnets 
E and E and the elutch magnets h and 9 
at the contacts 69 and 68, thereby discon 
necting the motors Mº and M” from the 
driven shaft with a corresponding increase 
of the speed of the drive mechanism. The 
four pumps are now operating in parallel to 
force the líquid through the motor M and 
as the capacity of the latter is substantially 
equal to that of the four pumps. the speed 
of the shaft 3 will be substantially, that of 
the drive shaft 1. The continued movement 
of the controller lever 50 brings the contact 
52 into engagement with the stationary con 
tact 56, thereby completing a circuit through 
the winding 34 of the clutch e. This cir 
cuit is by way of conductors 62 and 77, 

The 
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critch coi 34, conductòr 80, contacts 6. 2 
and 53. am conductor 66. The cluich (; is 
therefore operated to connect the shifts. 1 

O 

5. 

20 

30 

40 

45 

50 

55 

and 2 independently of the fluid transmis 
sien mechanism. At sibstanti: lly the skai: :“ 
time or directly after 1he cutel 6 is oper 
afed, the controller contact 52 moves of 
from the contacts 73, 74, 75 and 76 sincial 
taneously, these contacts being now in a 
recess 90, formed in the contact strip 52. 
The pump ciiiehes a, b, c and di will thertº 
fore be opened and release the pumps fron 
the drive shaft. At the Same timo or di 
rectly after the pumps are thus discontjected 
from the drive shaft. the contact 52 mºves 
of the contact 65, thus opening the circuit 
t!ror the magnet fºnd cuti f fºr the 
motor M. The lat ter is therfore distron 
neeted from the driven shaft and its Y: 
W closed tierely cutting off ai circula 
of the liquid through the moto's. 
pumps and the motors are tilere fore 
brought to rest and the power is trams uit te 
directiv from the drive shaft through the 
clutch a to the shaft 2 and from thence 
through the riversig clutch to the drive-li 
neelanism. By no ving the controller levº” 
ack toward its initial position, the ili is 

and the Initors will again be brought into 
operati; aithe specºrd of the drie mechi 
is. granaly re"e, the vario 

|- clies bei ing operted in the reve: "s-t; orile tº 
to that above löscribed for a forward nove 
ment ºf the controller le ver. If the dever 

:5Ö is noved to tie deifi froii iis initi, al pi) si 
tion. the contact. 52 will first engage it 
contai'i strip 54 and complete a circuit 
through the wiriding 37 of the rever'si 
etc. Te aer wili i lierefore ce, IC{:1 
tle cºlutcliºnenber 39 it the saft 2: wie 
the latter is operated the power will be 
translit te tnr , the sprocket clain 44 
and pinion 45 and shaft 42. The continui'i 
movement of the controller lever to the left 
will effect operation of the remailing 
clutel 's and the valve magnetis in the same 
order as when the controllier lever is novel 
to the ºrigint so that tie speel of i he driven 
nechanism will again be gradually acceler 
ted. r 

Fig. ) shows a modification of one of 
the pumps. " The gears 4* and £5° : re in 
this instance smaller but the gear teet i 
larger than tose shown in Fig. 2. The size 
oft le pumí casing is also correspondin??y 
reduced. The capacity of this pip prefer 
ably bears the Sane relation to 1 hit of the 
motors as deseribed in connection with that 

60 
shown in Fig. 2. 

I wish mest to be innited to the particular 
constructions herein described as various 
changes in the details of construction and 
arrangement of parts might be made by 
those skilled in the art without departing 

uid til rough said i uotors in successiºn. 
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Wii at I claim as new and desire to secure 
by Letter's Patent of the United States, is:- 

i. The combination with a plurality of 
pumps, of : plurality of Minotor> oe i'lle 
by tijd pressure supplieri is on the ptinus, 
a driving meinber, theat is for s,'ccessively 
cone:ting the puips to said icinier. Il di 
means for eitling of the circulation of liq 

2. The com:iination with a piira!iiy of 
pumps, of a 'tirality of notors, a driving 
member, means for successively connecting 
the pumps to the driving member, means 
for circulating the liquid from the puin ps 
through the irotors in parallel and meals 
for cutting off the circulation of the liquid 
through the nictors in succession. 

3. The contination with a plurality of 
plims, of a series of inotors, a driving men 
ber, means ºr connecting the pumps to the 
driving }}{nnier in succession, passages for 
i:irculating liquitl from the hamps through 
the notors, a riven member to which the 
notors arc: it iiiially connected, means for 
successi vely disconnecting the mutors from 
the drive it ietver after i fue pas have 
been coil ited to tile driving nas-iber, and 
linea is for cutting of the circulation of liq 
tid treign the liioiors as they tre discon 
???teti fra je diriven meni pe“. 

4. The olivia'ion with a drive shaft 
and the diver shaft, of a plurality of pumps 
initially dise:::ecied from the drive shaft 
and plurality of motors Initially con 
necte i ti driven shaft, neans for con 
lietig te piani is to the drive shaft in 
siccession. Hieans for circulating liquid 
fre, tie ps hr)ug tie notors in 
paraliel is the plins are opera t-d, mens 
tor s?çce:-iveiy disconceting te motors 
froii) the driven shaft, and neans for cut 
ting of the circuiation of liquid through 
saiti otors as they are disconnected. 

5. Tie eo bination witl a series . of 
pumps, of a series of motors, a supply 
chamber communicating with the intake 
sides of the pianps. a pressure chimber hav 
ing communication with the pressure sides 
of the plannis and notors. an exh2ust cham 
ber for the tijotors in cºmmunication with 
said supply chamber for the pumps, a drivi 
ing membe", means for successively connect 
ing the pumps to the riving n-mber for 
perati in anti thereby circulating a liquid 

throtigh the notors in arallel to aperate 
the latter, and intens for cutting off the cir 
culation of liviaid through the motors in 
succession. 

6. The combination with a drive shaft of 
a pun radity of pumps, clutches bewcem said 
shaft and pumps, means for operating the 
clutches. in succession and connecting the 
pumps with the Said shaft, a drijven shift, 
a plurality of motors, clutches intially con 

fron the spirit and scope of the invention. necting the pumps with the driven shaft. 
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passages for a circulation of a fluid through 
the pumps and motors, and means to op 
citate said last named clutches in Sticcession, 
to disconnect the motors froin the riven 

is shaft after the pumps have been connected 

o member, a pl’ality of Pumps, controli 

to the diive shaft. 
7. The combinafion with a driving innen 

her and a driven member, of a plurality of 
mitors operatably connected to the driven 

£? 

mechanism operable to connect the pumps in 
succession to the driving Inember and tie in 
to successively disconiec: a numer of said 
motors from ihe driven member in succes 

pumps to the motors and from the after 
ission, means for conveying liquid frum the 

20 

25 

ack to the pumps, and a device for connect 
ing said members for operation ideje: id 
ently of the pumps and the motors. 

8. The combination with a drive shaft 
and a driven shaft in a linement, a series of 

series of Iaoto's operable by finaid ·Y 
... w is was a Pips, - 

supplied from the pumps, means for sic 
cessively connecting the pumps to the diri y 
shaft and thereby operating the motors at 
a gradually increasing speed, devices ini 
tially connecting the motors to the driven 

... shaft, means for successively operating said 

30 

35 

45 

devices to disconnect the motors from the 
driven shaft, means for preventing the cir 
ulation of liquid through the motors that 
are disconnected from the driven shaft, a 
clutch between said shafts and means for 
operating the clutch to connect the shafts 
independently of the pumps and motors 
when said shafts are rotating at a prede 
termined relative speed. 

9. The combination of a drive shaft and 
a driven shaft in a linement, a plurality of 
pumps, clutches between the pumps and the 
drive shaft, a plurality of motor, cititches 
hetween the motors and the driven shaft a 
clutch between said shafts, and means for 
successively operating the clutches between 
the pumps and drive shaft and then slic 
cessively operating the clutches between the 
motors and driven shaft and finally operat 

50 

55 

60 

85 

ing the clutch between said shafts. 
19. The combination with a driver men 

ber of a plurality of motors olerable by 
liquid under pressire, a clutch between each 
motor and said driven member, a valve con 
nected with each motor and movable into 
and out of position to cut off the circula 
tion of liquid through the motor, means fór 
supplying liquid under rressile to operate 
the motors, devices for successively operat 
ing said clutches, and means for operating 
each valve substantially simultaneously with 
the operation of the corresponding citch. 

11. The combination with a purality of 
liquid motors, of means for circiiating liq 
uid under pressure through the motors to 
operate the same, a driven member, clutches 
connecting the motors with the driven mem 

her, valves associated with the notors and 
ºvable intº position to cut of le circula 

tion of liquid through the moir rs, means 
for operating the clutches in succession to 
disconnect the motors, and means or operat 
ing the valves to check the circulation of 
liquid through each motor as it is discon 
riected from saici siaft. 

12. The combilition with a liquid motor, 
of a driven premiser, a clutch between the 

? noto" an said ei liber, means for supply 
ig liquid under tressure to the motor, a 
valve, meaîis for ojerating the clutch to dis 

} (?(br?n cect the ?n fitor fr%?n?n s:? idi driven ' ?n (ember 
and means coöperating with the ciutch op 
erating means for ?perating the valve into } 

positió i foi check the circulation: of liquid 
er te zitter is through the motor whenever the latte: 

disconnected fron: the driven member. 
13. The combination with a driving mem 

er and a driven n!ember in alinentent, of a 
lirality of pinups, a plurality of motors 

operable by fiuid stipplied from the pumps, 

70 

75 

8 

85 

each of Said motors having a capacity sub 
stantially equal to the capacity of the pumps 
combined, clutches normally connecting the 

90 

motors to the driven member, clutches be 
tween the pumps and the driving member, 
means for operating said last named clutches 
in succession. and thereby gradually acceler 
ating the motors, means for successively op 
erating the first named clutches to discon 
inefit at of said notors but one from the 
driven men her and thereby accelerate the 
driven nember to substantially the same 
speed as the driving member, a clutch be 
tween said men hers, means for operating 
said clutch when said members have been 
brought to substantially the same speed, and 
means for disconnecting all of the pumps 
and motors from said members when the 

95 

OO 

05 

latter are directly connected through the 
clutch. 

14. The combination with a driving mem 
ber and a driven member, of a plurality of 
pumps initially disconnected from the driv 
ing member, a plurality of motors initially 
connected to the driven member and each 
having a capacity substantially equal to the 
combined capacities of the pumps, means for 
in succession, means for then uisconnecting 
al buit one of said motors from the driven 
member i succession, means for then con 
necting said members for operation inde 
xendently of the pumps and the motors, and 
means for then disconnecting the last motor 
from the driven member and also discon 
lecting the punaps from the driving member. 
15. The combination with a drive shaft 

and a driven shaft. of a plurality of pumps, 
pump clutches between the pumps and drive 
Shafi, a plurality of motors, motor clutches 
between said motors' and the driven shaft, means for supplying current to the windings 

connecting the pumps to the driving member 
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of said cluic: es and means for successively 
operating the punap clutches to connect the 
}): mis to the drive s) aft and thien succes 
sively operating the motor clutches te dis 
connect the notors fro; the drive: shaft, 

16. The coniination of a drive shaft aid 
a drive siift in a linement, a pirality of 
pilnp5, a piturality of motors, eie ctroninag 
nºtie elitches betweet the pumps ind drive 
shaft, electro-tagnetic clutches between the 
motors and the driven shaft, an electro-mag 
netic clatch etween said shafts, means for 
supplying current through the windings of 
the sair clutches, and a controller for the 
circuits of said windings and operable to 
successively connect the pimps to the drive 
shaft and then successively fisconnect the 
motors fron the driven shaft, cannect said 
shafts through the clutch between said 
shafts and then disconnect the ims from 
the drive shaft. 

17. The combination with it driven men 
ber, of a plurality of fluid motors, means for 
supplying fluid under pressure to operate 
said notors, an electro-magnetic clutch be 
tween each motor and said incubei, vitive 
mechanism associated with each motor and 
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controlling the circulation of fluid the re 
through, electro-magnets controling the op 
eration of said valve mecanism, said mag 
nets having their windings in circuit with corresponding. magnet windings of the 
clutches, and a controlling device for effect 
ing the successive operation of ile clutches 
and vai ve Taagnets. 

18. The combination with a diri ve shaft, 

: 

t 

i 

: 

i 
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and a driven shaft in airement, : a clutch 
het weten. Sajd shafts, a plurality of pumps, 
initially disconnected from the drive shaft, 
electro-magnetic clutclies betweer: the umps 
and drive shaft, a plurality of motors, elec-, 
tro-magnetic clutches initially, connecting 
the hotors with the driven shaft, electro magnets having their windings respectively 
in series with the magnet windings of said 
last named clutches, valves operated by said 
magnets and controlling the circulation of 
liquid through tie motors, and a controller 
operable to effect the operation of the 
clutches and valve magnets in a predeter 
mined order. 19. The combination with a drive shaft 
and a driven shaft, of a pirality of pumps, 
elegfromagetic clutches between the pumps 
ad diri ve shaft, a plurality of motors oper 
able by iiid slipplied from tie pumps, elec 
tro-magnetic clutches between the motors 
and driven shaft, diri vem nechanism, electro 
magnetic reversing clutches between the 
driven shaft and driven mechanism, a 
source of current supply, and a controller be 
tween said stirce of supply and the magnet 
windings of the clutches and operable to 
effect lie operation of the clutches in a pre 
determined order. 

in testinhoy whereof, I have signed my 
nane to rinis specification in the presence of 
two subscribing witnesses. 

AUGUST SUNDH 
Witnesses: 

JAMES G. BETHELL, 
JoHN F. RULE. 
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